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C-101
TEMPORARY CHAIN LINK FENCE

CHAIN LINK SAFETY FABRIC

OUTSIDE INSIDE

LINE POSTS
10' OC MAX

PAVEMENT/GRASS
WHERE
SHOWN

SHALL BE 12" OR 5 X POST DIAMETER,
WHICHEVER IS GREATER

1. SEE SPECIFICATIONS FOR FENCE MATERIAL, COATINGS,
AND INSTALLATION REQUIREMENTS.

2. FENCE HEIGHT SHALL BE 8' UNLESS OTHERWISE NOTED.
3. ALTERNATE FOOTING DETAILS ALLOWABLE FOR TEMP

FENCE

TENSION WIRE

NOTES:

CONC FOOTING
(SEE NOTE 3)

C-601

TOP OF
PIPE (OD)

TRENCH
BOTTOM

1'-6" FINAL
BACKFILL
SEE SPECS

1'-6" FINAL
BACKFILL
SEE SPECS

1'-6" FINAL
BACKFILL
SEE SPECS

TOP OF
PIPE (OD)

TOP OF
PIPE (OD)

TRENCH
BOTTOM

10" BEDDING
SEE SPECS

TRENCH
BOTTOM

10" BEDDING
SEE SPECS

10" BEDDING
SEE SPECS

1. 6" MIN FOR PIPE DIAMETER < 24"
12" MIN FOR PIPE DIAMETER > 24"

2. MAX TRENCH WIDTH @ TOP OF PIPE:
OD + 36" FOR, 18" & LARGER PIPE OD

       OD + 24" FOR LESS THAN 18"

3. MIN TRENCH BOTTOM WIDTH =
OD + 24" FOR MECHANICAL COMPACTION

A. FLEXIBLE PIPE REFERS TO ALL STEEL, DUCTILE-IRON, AND PLASTIC PIPES.

B. TYPICAL TRENCH SECTIONS (I, II AND III) ARE TO BE USED ONLY WHERE STABLE,
COMPACT SOIL CONDITIONS EXIST.  IF BOULDERS OR LARGE OBSTRUCTIONS ARE
ENCOUNTERED, TRENCH SECTIONS MAY BE DEEPER OR WIDER THAN SHOWN.
THE ENGINEER SHALL BE ADVISED SHOULD THIS OCCUR.

C. TYPICAL TRENCH SECTION TYPE I SHALL BE USED WITHIN PUBLIC RIGHT OF WAY. TYPE I,  II,
AND III, MAY BE USED WITHIN THE FIELD.

D. THE NEED FOR PROTECTIVE SYSTEMS AND EXCAVATION SLOPES SHALL BE DETERMINED
CONSIDERING APPLICABLE LOCAL, STATE AND FEDERAL (OSHA) SAFETY STANDARDS AND
REGULATIONS, AND GEOTECHNICAL CONSULTANTS' RECOMMENDATIONS.

E. PROTECTIVE SYSTEMS SHALL BE DESIGNED AND BUILT IN ACCORDANCE WITH
THE APPLICABLE LOCAL, STATE AND FEDERAL (OSHA) SAFETY STANDARDS AND
REGULATIONS.

F. SUPPORTING DOCUMENTATION SHALL BE SUBMITTED TO THE ENGINEER
REGARDING PIPE DESIGN AND COMPLIANCE WITH APPLICABLE LOCAL, STATE
AND FEDERAL (OSHA) SAFETY STANDARDS.

G. UNSUPPORTED VERTICAL AND/OR SLOPING TRENCH WALL SLOPES SHALL NOT
BE STEEPER THAN ALLOWED BY APPLICABLE LOCAL, STATE AND FEDERAL (OSHA)
SAFETY STANDARDS AND REGULATIONS, UNLESS SUPPORTING DOCUMENTATION
IS SUBMITTED, ACCORDING TO AFOREMENTIONED SAFETY STANDARDS.

H. TRENCH SECTIONS OTHER THAN THE TYPICAL SECTIONS SHOWN MAY BE
UTILIZED PROVIDED THEY COMPLY WITH APPLICABLE LOCAL, STATE AND
FEDERAL (OSHA) SAFETY STANDARDS AND REGULATIONS. DOCUMENTATION
SUPPORTING THIS COMPLIANCE AND PIPE DESIGN CALCULATIONS SHALL BE

SUBMITTED TO THE ENGINEER.

I. IF OVER-EXCAVATION DUE TO POOR FOUNDATION MATERIAL IS ORDERED BY THE
ENGINEER, THE BACKFILL MATERIAL SHALL BE ACCORDING TO THE EARTHWORK
SECTION OF THE SPECIFICATIONS ARTICLE ENTITLED, "FILL AND BACKFILL MATERIAL
REQUIREMENTS."

J. IF DURING CONSTRUCTION, THE WATER TABLE IS DISCOVERED TO BE ABOVE THE
TRENCH BOTTOM, THE ENGINEER SHALL BE NOTIFIED, AND APPROPRIATE DEWATERING
SHALL BE IMPLEMENTED TO LOWER THE WATER LEVEL BELOW THE TRENCH BOTTOM.
THE BACKFILL MATERIAL SHALL BE ACCORDING TO THE EARTHWORK SECTIONS OF THE
SPECIFICATIONS, OR AS ORDERED BY THE ENGINEER.

TRENCH SECTION - TYPE I TRENCH SECTION - TYPE II TRENCH SECTION - TYPE III

NOTES:

TRENCH SECTION
FLEXIBLE PIPE

NOTE 3 NOTE 3

NOTE 2

NOTE 3

NOTE 2

REV 110112
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NOTE 1

NOTE 2

NOTE 1NOTE 1

NOTES:

6'
-0

"

C-102
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1. FENCE HEIGHT SHALL BE 6' UNLESS OTHERWISE NOTED.

TENSION WIRE
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(TYP.)

D
E

P
TH

 

WIDTH (W)

1' MIN
(TYP.)

PLAN

COAT WITH (2) COATS OF
BITUMINOUS
DAMPPROOFING

30" STANDARD MANHOLE FRAME
AND COVER (UNLESS NOTED
OTHERWISE) TO BE MARKED
"DRAIN OR SEWER" AS APPLICABLE

APPROXIMATE SHAPE OF BRICK SEWER OR
COMBINED SEWER, WALL THICKNESS, WIDTH
AND HEIGHT TO BE DETERMINED DURING
CONSTRUCTION. USE SIMILAR
CONSTRUCTION FOR ARCHED PIPE, FLAT
TOP PIPE, OR SCOW BOTTOM PIPE.

SET CASTING IN GROUT AND GROUT ALL AROUND
TO 4" ABOVE FLANGE (UNLESS OTHERWISE NOTED)

USE BRICK COURSES AS NEEDED TO BRING
MANHOLE RIM TO REQUIRED ELEVATION (MAX 3
COURSES OF BRICK) SEAL INSIDE AND OUTSIDE
WITH BRICK HYDRAULIC CEMENT

SET RIM AT FINISHED GRADE

FINISHED GRADE

HYDROPHILIC WATERSTOP AND GROUT
(BACKGROUND AND FOREGROUND)

OPENINGS IN PRECAST BASE
SHALL BE MANUFACTURED TO
ACCOMMODATE  DIMENSIONS OF
EXISTING PIPE.  REFER TO
PRECAST BASE INSIDE DIMENSION
TABLE FOR WIDTH REQUIREMENTS

18
" M

A
X

I.D. = INSIDE DIMENSION

48" TO 66"

27" TO 36"

 PIPE WIDTH (W)

8" TO 24"

6' Ø

5' Ø

I.D. (C)

4' Ø

PRECAST BASE INSIDE DIMENSION TABLE

HYDROPHILIC WATERSTOP
BETWEEN EXISTING PIPE AND
PRECAST BASE

NOTE:

1. REMOVE EXISTING BRICK PIPE TO SPRING LINE WITHIN THE INSIDE OF
THE PRECAST MANHOLE BASE AND CONSTRUCT THE INVERT TO THE
SPRING LINE AS SHOWN.

SEE MANHOLE GENERAL
NOTES TABLE

66" TO 72" 8' Ø

> 72" 10' Ø

PRECAST DROP OVER MANHOLE-TYPE 2 C-902

A
-

CONCRETE FOOTING

DOGHOUSE STYLE MANHOLE

REMOVE EXISTING PIPE
FROM SPRING LIKE TO
TOP OF PIPE

CONCRETE FOOTING, TYP.

SLOPE SHELF TO
DRAIN PIPE OPENING

STORM DRAIN



MANHOLE DETAIL-TYPE 3 C-903

4'
-0

"

UNDISTURBED EARTH

4'-0"

2'-0"

6"
 M

IN

 ANGLE VARIES

A

4'
 M
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SECTION

24" SLAB OPENING WITH
D-FRAME GRATE PER
SPECIFICATIONS

HOOD PER
SPECIFICATIONS

FLEXIBLE SLEEVE REQUIRED
FOR PVC AND DI. USE
NON-SHRINK GROUT FOR RCP
CONNECTIONS. CAST OPENING
IN STRUCTURE OR CORE DRILL

FOR FINISHED ROAD GRADES
SEE CIVIL SHEETS

SET CASTING IN FULL BED
OF MORTAR ALL AROUND TO
2" BELOW FINISHED GRADE

GRADE ADJUSTMENT SHALL BE
MADE WITH BRICK OR PRECAST
CONCRETE RINGS AS REQUIRED
(MINIMUM 2" AND MAXIMUM 9")

BACKFILL PER
SPECIFICATIONS AND
TRENCH DETAIL

5" MINIMUM WALL
THICKNESS

CRUSHED STONE
BEDDING PER
SPECIFICATIONS
AND TRENCH DETAIL

FOR FILTER FABRIC USE
REQUIREMENTS SEE
SPECIFICATIONS

D-FRAME GRATE, FOR RIM
ELEVATION SEE CIVIL SHEETS

BITUMINOUS
DAMPROOFING PER
SPECIFICATIONS ON
ALL BELOW GRADE
SURFACES

SEAL ALL INTERIOR
AND EXTERIOR JOINTS
AND HOLES WITH
NON-SHRINK GROUT

BUTYL RUBBER JOINT
PER SPECIFICATIONS

PRECAST REINFORCED
CONCRETE CATCHBASIN
PER SPECIFICATIONS

HOOD PER
SPECIFICATIONS

8" MINIMUM
THICKNESS
(H20 LOADING)

TOP OF FINISHED CURB, FOR
ELEVATION SEE CIVIL SHEETS

-

EXISITNG GRADE

EXISTING GRADE
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CATCH BASIN DON'T DUMP CURB MARKER
C-908

1'-2"

3/8" 3/4" 11 3/4"

3/
8"

1 1/2"
1 1/2"

3/
8"

7/
8"

2 
1/

2"

1/
8"

3/
8"

1 
1/

8"7/
8"

7/
8"

7/
8"

1 
1/

2"

7/
8" 3/

8"

3/
8"

8"

3/
8"

1 3/4"

2 1/2"
3/8"

1/8"

1'-2"

1'-5"

3/4"

EXISTING PIPE MATERIAL

NEW PIPE
MATERIAL

BRICK RCP DI VCP PLASTIC

BRICK 1 1 1 1 1

RCP 1 1 1 1 1

DI 1 1 2 2 2

VCP 1 1 2 2 2

PLASTIC 1 1 2 2 2

NOTES:

1. SPACING BETWEEN PIPES (L) DEPENDS ON PIPE SIZES, FOR PIPES
OF THE SAME SIZE USE 4". THE DISTANCE "L" EQUALS THE LARGE
PIPE ID MINUS THE SMALL PIPE ID TIMES TWO [L=(P1-P2)x2].

2. PROPOSED PIPE INVERT SHALL MATCH EXIST PIPE INVERT
UNLESS OTHERWISE SHOWN ON CIVIL SHEETS.

3. SAND BLAST EXIST PIPE PERIMETER AND APPLY BONDING AGENT
PRIOR TO CONCRETE ENCASEMENT.

4. INSTALL HYDROPHILIC WATERSTOP ALONG PIPE PERIMETER FOR
EACH PIPE. SEE SPECIFICATIONS.

5. CONCRETE AND REBAR REQUIREMENTS SHALL CONFORM TO
STANDARD STRUCTURAL DETAILS.

6. LOCATION OF FIELD CLOSURE SHALL BE SUBJECT TO THE
ENGINEER'S APPROVAL.

7. MAINTAIN 2" COVER BETWEEN PIPE EXTERIOR AND ALL
REINFORCING AND 3" MINIMUM FOR CONCRETE SURFACES
SHOWN.

VARIES DEPENDENT
UPON LARGE PIPE (P1)

8" MIN

(3) #5 EF EQUALLY SPACED

PLAN

A
-

A
-

SECTION
(P1=48" MAX)

#5 EQUALLY
SPACED (12" OC MAX)
HYDROPHILIC WATERSTOP
ALL AROUND (TYP)
(SEE NOTE 4)

1'-0" MIN
"L" (SEE NOTE 1)

1'-0" MIN

6" (TYP)

EXIST OR PROP PIPE
SEE CIVIL SHEETS FOR

SIZE AND MATERIAL

EXIST OR PROP PIPE SEE
CIVIL SHEETS FOR SIZE
AND MATERIAL

CAST-IN-PLACE
REINFORCED CONC FIELD
CLOSURE

"L" + 2'-0" MIN
(SEE NOTE 1)

3" MIN

3" MIN

8" MIN BEYOND
LARGE PIPE (P1)

PIPE OD

PIPE OD + 1'-4" MIN

3" MIN COVER
#5 EF (TYP)

EQUALLY SPACED

#5 EQUALLY SPACED
(12" OC MAX)

HYDROPHILIC GASKET
(SEE NOTE 4)

EXIST OR PROP PIPE
SEE CIVIL SHEETS FOR

SIZE AND MATERIAL

1'-0" MIN
LAP (TYP)

CAST-IN-PLACE
REINFORCED CONC FIELD
CLOSURE

3" MIN
COVER

PIPE ID (P2)
SIMILAR FOR (P1)

STAINLESS STEEL BAND
EXPANDED INTO PLACE

2" MIN. NON-SHRINK
GROUT (TYP)

OF MANHOLE

FLEXIBLE SLEEVE CONNECTION NOTE:

1. PRECAST OPENING OR CORE DRILLED INTO EXISTING STRUCTURE. SIZE VARIES TO ACCOMMODATE EXTENSION
BONNET FLANGE DIAMETER OR PIPE.

INSIDE FACE

BAND CLAMP

CL

STAINLESS STEEL

FLEXIBLE SLEEVE

C-907
FLEXIBLE SLEEVE CONNECTION DETAIL 
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LYNN WATER AND SEWER COMMISSION
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NO SCALE

TOP OF FINISHED CURB,
FOR ELEVATION, SEE
ROADWAY SHEETS

GRANITE CURB SHALL BE
CUT AS REQUIRED TO
SET CATCH BASIN

CATCH BASIN GRATE

SET CASTING IN FULL BED OF
MORTAR ALL AROUND TO 2"
BELOW FINISHED GRADE (TYP)
GRADE ADJUSTMENT SHALL BE
MADE WITH BRICK OR PRECAST
CONCRETE RINGS

2'-0"Ø

FLOW FROM
DIRECT INLET
BOX CATCH
BASIN

UNDISTURBED MATERIAL

DIRECT INLET BOX CATCH
BASIN - 5" THICK WALLS
AND 5" THICK BASE

SLOPE

FOR FINISHED ROAD GRADES
SEE ROADWAY SHEETS

SEAL ALL INTERIOR AND
EXTERIOR JOINTS AND HOLES
WITH NON-SHRINK GROUT

2'
-0

"
(S

E
E

 N
O

TE
 1

)

6'
 M

IN
IM

U
M

S
U

M
P

 D
E

P
TH

NOTES:

1. 18" MIN. ALLOWED WHEN CONFLICT WITH
UTILITIES EXISTS AND WITH THE
APPROVAL OF THE ENGINEER.

2. WHERE MIN. DEPTH OF COVER CAN NOT
BE MET, PROVIDE CLASS 53 DI PIPE.

3. SEE DETAIL C-902 FOR GENERAL CATCH
BASIN

4"
 M

IN
.

CRUSHED STONE BEDDING
PER SPECIFICATIONS AND
TRENCH DETAIL

HOOD OR INSERT PER
SPECIFICATIONS

SUMP MH (TYPE-4 OR TYPE-7
PER PLAN)

DROP INLET CATCH BASIN-TYPE 3 C-906

2' MIN. DEPTH OF
COVER (SEE NOTE 2)



FINISHED GRADE

EXISTING SERVICE LATERAL

TYPE 2 CLOSURE

TYPE 2 CLOSURE

PVC SERVICE LATERAL
(SEE NOTE 3)

EXISTING SERVICE LATERAL

TRENCH BACKFILL PER
TRENCH DETAIL FOR
SEWER AND DRAIN
PIPES

MAINLINE TRENCH PER
TRENCH DETAIL FOR
SEWER AND DRAIN PIPES
(TYP)

PVC SERVICE LATERAL
MIN. SLOPE 1%
(SEE NOTE 3)

12"

NEW OR EXISTING SEWER
OR DRAIN

LENGTH AS NEEDED TO
PROVIDE SLOPE TO MATCH
EXISTING  SERVICE
LATERAL

45° ELBOW (TYP)

WHERE PAVEMENT
REPAIR IS REQUIRED
SEE TRENCH PAVEMENT
DETAIL

SEE NOTE 1 & 2

USE SADDLE OR FULL - BODIED
TEE FITTING WITH SOLID
TRANSITION COUPLINGS
(SEE NOTE 4)

PLAN

UNDISTURBED EARTH

CRUSHED STONE
BEDDING PER
SPECIFICATIONS

NEW OR EXISTING
SEWER OR DRAIN

FULL-BODIED TEE FITTING
WITH SOLID TRANSITION
COUPLINGS
(SEE NOTE 4)

C-911
SEWER AND DRAIN SERVICE
CONNECTION

B
-

SECTION

B

1. REPLACE EXISTING SERVICE LATERAL TO
EXTENT SHOWN ON PLANS OR PROFILES AND AS
SPECIFIED.

2. EXCAVATE AND REMOVE EXISTING LATERAL AS
REQUIRED TO ALLOW RECONSTRUCTION.

3. SEWER AND DRAIN LATERALS SHALL BE SIZED
TO FIT ANTICIPATED FLOWS BUT SHALL NOT BE
LESS THAN 6" FOR SERVICES.

4. LATERAL STRAP-ON SADDLE ONLY ALLOWED
FOR CERTAIN CONNECTIONS TO EXISTING
MAINS. SEE SPECIFICATIONS.

SEWER AND DRAIN CONNECTION NOTES:

2'-0"
(TYP)

PLAN
2'-0"
(TYP)

VARIES (NOTE 1)

EDGE OF TRENCH
EXCAVATION (BEYOND)

CLAY

PIPE

TRENCH DAM TO INTERRUPT
BEDDING AND BACKFILL

TRENCH DAM NOTE:

1. THE TOP OF THE TRENCH DAM SHALL BE EXTENDED A
MINIMUM OF 2'-0" ABOVE THE HIGH GROUND WATER
LEVEL, AS DETERMINED BY THE NEAREST BORING OR
BY THE ENGINEER.

FINISHED GRADE

TOP OF TRENCH DAM

HIGH GROUND WATER

UNDISTURBED MATERIAL ON
BOTH SIDES AND BOTTOM OF
TRENCH

PLACE CLAY AROUND
PIPE TO 2' BEYOND
MATERIAL ON SIDES AND
BOTTOM OF TRENCH

SEE TRENCH DETAIL FOR
SEWER AND DRAIN PIPES AND
FOR MATERIALS AND DEPTHS

BACKFILL PER
SPECIFICATION

2'-0" (TYP)

C-913
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LYNN WATER AND SEWER COMMISSION

STANDARD DETAILS - V

NO SCALE

SANITARY SEWER
OR STORM DRAIN

WATER LINE

W
A

TE
R

 LIN
E

SANITARY SEW
ER OR STORM DRAIN

6" (MIN)
SEPARATION

SANITARY SEWER
OR STORM DRAIN

CONCRETE ENCASEMENT NOTE:

1. CONCRETE SHALL HAVE A MINIMUM
3,000 PSI STRENGTH AS INDICATED IN
SPECIFICATION SECTION 03300.

12" (MIN)
CONCRETE
ENCASEMENT
TYP. ALL
AROUND

SECTION C-C

12" MIN.
TYP. ALL
AROUND

WATER LINE

10
' M

IN
. (

TY
P

)

PLAN

12" (MIN)
CONCRETE
ENCASEMENT

6" (MIN)
SEPARATION

WATER LINE

10' MIN. (TYP)

SECTION D-D

PLAN

C-914
CONCRETE ENCASEMENT DETAIL 

-
D

-
C

TYP

1 1/2 

NEW OR EXISTING UTILITY

FILL FROM UNDISTURBED
EARTH TO MID-DIAMETER
OF NEW OR EXISTING UTILITY

1

12
" M

IN

ELEVATION

NEW OR EXISTING UTILITY

SECTION A-A

NEW OR EXISTING UTILITY

6"
6"

WHEN UPPER UTILITY IS NEW, FILL AREA ABOVE
EXISTING UTILITY WITH BEDDING MATERIAL AS
INDICATED IN TYPICAL TRENCH DETAIL. WHEN
UPPER UTILITY IS EXISTING, FILL AREA WITH CDF
AS SPECIFIED.

NEW OR EXISTING UTILITY

UNDISTURBED MATERIAL IF LOWER
PIPE IS EXISTING OR BEDDING
MATERIAL INDICATED IN THE TYPICAL
TRENCH DETAIL IF LOWER PIPE IS
PROPOSED.

A
-



V
A

R
IE

S

WIDTH OF DUCT+8

V
A

R
IE

S

PIPE OD+8"

12"
12"

4"

6"
 (M

IN
)

8" (MIN)

PIPELINE C-916

EXISTING PIPE OR DUCT

UNDERGROUND UTILITY SUPPORT
COMPACTED BACKFILL
SEE C-601/C-602

1/2" THICK NEOPRENE
SPONGE BETWEEN PIPE
AND CONCRETE

CONCRETE FULL WIDTH OF TRENCH,
PROVIDE CONCRETE FOOTING WITH
MINIMUM DEPTH OF 6"

ALL NON-METALLIC
PIPES, CONDUITS AND
SEWERS 1/2"  THICK EXPANSION

JOINT FILLER MATERIAL

CONCRETE SUPPORT

ALTERNATE LOCATION FOR
REPAIR CLAMP AND CONC
BLOCK FOR TRENCH WITH
SLOPING SIDES

REPAIR CLAMP
ENCASED IN
CONCRETE (TYP)

EXISTING VCP OR
CONC  PIPE

REPLACE VCP OR CONC PIPE
WITH CLASS 150 CAST IRON PIPE

BACKFILL TO BE BROUGHT
UP UNIFORMLY ON BOTH
SIDES OF CONC SUPPORT

1. UNDERGROUND UTILITY SUPPORTS ARE TO BE PROVIDED
WHEN MINIMUM CLEARANCE OF 12 INCHES CANNOT BE
PROVIDED.

2. EXISTING PIPE OR DUCT SHALL BE FIRMLY SUPPORTED
DURING INSTALLATION OF NEW PIPE AND SUPPORT.

SEWER CONNECTION ACROSS PIPE TRENCH

NOTES:

NOTE:

PIPE

(MIN)
(MIN)

(M
IN

)

A
-

SECTION
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LYNN WATER AND SEWER COMMISSION
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NO SCALE

3/8" TIE RODS

THRUST DIRECTION

PLUG OR CAP

75%
100% 100% OF TEE

100%

50% 50% 50% 50%

100%

75%

75%

75%
75%

75% OF TEE (TYP)

100%

=9.4 SQ FT=

24
20
18
16
14
12
10
8
6
4 19

39
67
109
155
210
275
351
434
623 878

611
494
383
296
218
154
94
55
27 15

30
51
84
119
161
209
269
333
478 244

169
137
106
82
61
43
26
15
7

PIPE SIZE SIDE THRUST-lb PIPE SIZE SIDE THRUST-lb
4
6
8
10
12 278

197
122
72
35 14

16
18
20
24 1150

790
665
486
377

C-915

3/8" TIE RODS

PLANS

2-#5 BARS

BEARING AREA

FIGURE (100%)  AT THRUST BLOCK INDICATES
PERCENT OF TOTAL THRUST TO BE APPLIED
FOR BEARING AREA

100% OF
TEE

UNDISTURBED
EARTH (TYP)

75% OF TEE
(TYP)

CARDBOARD
SEPARATOR

PIPE
SIZE

DEAD END
OR TEE

90°
ELBOW

45°
ELBOW

THRUST PER PSI OF WATER
PRESSURE AT VARIOUS FITTINGS

SIDE THRUST PERM 100 PSI PRESSURE
PER DEGREE OF DEFLECTION

100% OF
90° ELL

VALVE IF SHOWN
ON PLAN

5° MAX
DEFLECTION/JOINT
FOR PIPES 3" - 12"
& 3° MAX 14" - 24"

MULTIPLY THRUST BY DEGREE OF DEFLECTION
TO OBTAIN TOTAL THRUST

8-INCH 90° ELBOW,   PRESSURE=200 PSF
FROM TABLE:  THRUST = 94 X 200 = 18,800 lb
ASSUME BEARING STRENGTH OF SOIL = 2000 PSF

BEARING AREA REQUIRED
FOR THRUST BLOCK

18,800
2000

WEIGHT OF CONCRETE
TO RESIST 100% OF
TOTAL THRUST

1. IN USING THE ABOVE TABLES, USE THE MAXIMUM
INTERNAL PRESSURE ANTICIPATED (i.e. HYDROSTATIC
TEST PRESSURE) POSSIBLE SURGE PRESSURE DUE
TO PUMP SHUT-OFF, ETC.

2. SEE SOILS REPORT FOR BEARING STRENGTH OF SOIL
IN THE ABSENCE OF A SOILS REPORT AN AVERAGE
SOIL (SPADABLE MEDIUM CLAY) CAN BE ASSUMED TO
HAVE A BEARING STRENGTH OF 2000 PSF

3. WITH SOLVENT WELDED JOINTS
4. USE LIGHTWEIGHT CONCRETE FOR HILL THRUST BLOCK.
5. CONCRETE FOR THRUST BLOCKS TO BE 2000 PSI.

22 1/2°
ELBOW

NOTE:
NOTE:

VERTICAL BEND

DEAD-ENDVALVE

CURVE THRUST BLOCKING

EXAMPLE:

NOTES:

LENGTH
18" 18"

WATER MAIN CONCRETE THRUST BLOCKS

CONCRETE
BACKFILL

BURIED VALVE
INSTALLATION

C-918

18
"

RESTRAINED JOINTS

TAPPING SLEEVE
SEE STEP 6

EXISTING
WATER LINE

SEE
STEP 5

TEST TAP
& PLUG

TAPPING
VALVE

1. PRIOR TO MAKING THE TAPPING SLEEVE SUBMITTAL,
THE CONTRACTOR SHALL EXCAVATE THE EXISTING
PIPELINE AND VERIFY THE FOLLOWING:

A. TYPE OF MATERIAL TO BE CONNECTED TO
B. OUTSIDE DIMENSIONS OF EXISTING PIPE
C. LOCATION OF ANY OBSTRUCTIONS IN THE VICINITY

OF THE TAP THAT MAY IMPACT THE WORK.
D. ANY SITE CONSTRAINTS THAT MAY AFFECT THE WORK.

2. SHOULD THE CONTRACTOR'S EXPLORATORY WORK
REVEAL A CHANGED CONDITION, NOTIFY THE ENGINEER.

1. THOROUGHLY CLEAN PIPE EXTERIOR.

2. TEMPORARILY SUPPORT TAPPING SLEEVE AND
APPLY HYDROSTATIC TEST TO THE PRESSURE
SPECIFIED.

3. AFTER SATISFACTORY HYDROSTATIC TEST, PLACE
INDICATED PERMANENT CONCRETE INTO BLOCK
SUPPORT PAD.

4. MAKE TAP AND LAY LINE EXTENSION.

5. COAT GLANDS AND BOLTS AS REQUIRED IN THE SPECS
AND COVER WITH HEAVY POLYETHYLENE SHEETING TO
KEEP CONCRETE FROM BONDING. TYPICAL WHENEVER
BOLTS OR GLANDS MAY BE ENCASED IN CONCRETE.

6. COAT TAPPING SLEEVE AND BOLTS AS REQUIRED IN SPECS
BEFORE POURING CONCRETE. TYPICAL FOR ALL STEEL
INCLUDING BOLTS, COUPLINGS, STRAPS AND OTHER BURIED
STEEL OR IRON.

COMPACT
TRENCH PER
SPECIFICATIONS

TAPPING SEQUENCE:

HOLLOW CONCRETE BLOCK AND/OR BRICK FOR
TEMPORARY SUPPORT.  SET WITH HOLLOW CORE
HORIZONTAL.  ENCASE BLOCK IN CONCRETE
POUR.  ENSURE CONCRETE FILLS HOLLOW
PORTION OF BLOCK

NOTES:

TAPPING SLEEVE AND VALVE
FOR DIP

(MIN)

(M
IN

)

2'-0"

CONCRETE
COLLAR

6" FLANGED OUTLET

 B
U

R
Y

 C
LA

S
S

15
0 

(T
Y

P
)

RESTRAINED JOINT
(TYP)

6" CIP OR STEEL PIPE
(FLGS MAY BE OMITTED)

RESTRAINED
JOINT (TYP)

CONC THRUST
BLOCK

SAFETY FLANGE
OR BREAK-OFF
RISER

FIRE HYDRANT SEE
SPECIFICATIONS

IMPROVEMENTS AS
SHOWN ON PLANS

FIRE HYDRANT
SEE SPECIFICATIONS
VALVE BOX AND
EXTENSION

SEE SPECS
FOR TYPE

CONC THRUST
BLOCK

1. ALL FERROUS SURFACES OF PIPE AND APPURTENANCES TO BE
PROVIDED WITH PROTECTIVE COATINGS PER SPECS.

2. PROVIDE STAINLESS STEEL NUTS, BOLTS, AND WASHERS TO
BURIED FLANGES AND COUPLINGS, EXCEPT FOR NON-METALLIC
WASHERS TO BE PROVIDED AS PART OF INSULATING FLANGE SET.

6" FLGD
GATE VALVE

GRAVEL POCKET

NOTES:

WATER MAIN
DEPTH VARIES

WET BARREL DRY BARREL

9" 9"

3"

6"
 C

I  
FL

G
3"

SLOPE UPWARD

INSULATING FLANGE SET

REV 110112
FIRE HYDRANT (FH) LATERAL

C-917

VARIES

SEE SPECIFICATIONS FOR
SURFACE RESTORATION

3/4" COPPER UNLESS
OTHERWISE REQUIRED

FLAT STONE OR
CONCRETE BLOCK

CURB STOP

CURB BOX
ADJUSTABLE SLIDING

FLANGE

30° TO 45° 12"

VALVE BOX COVER MARKED "WATER"

4'
-6

" M
IN

CAP AT PROPERTY LINE  OR
CONNECT TO EXISTING
WATER SERVICE LINES

FINISHED GRADE
NOTES:

1. ANY WATER MAIN TO BE
ENCASED IN CONCRETE FOR
STRUCTURAL PURPOSES
SHALL BE ENCASED WITH
FLOWABLE FILL WITH 0% ASH
CONTENT. FLOWABLE FILL
SHALL NOT BE USED AROUND
WATER VALVES OR VALVE
BOXES.

2. ALL GATE VALVES SHALL BE
RESILIENT SEATED AND
"OPEN RIGHT".

3. ALL NEW WATER MAIN TO BE
WRAPPED IN POLY >/= 9 MIL.
THICK (INCLUDING TAPPING
SLEEVE VALVES,
CORPORATIONS, TEES, ETC.)

4. FLUSH ALL NEW SERVICE
LINES PRIOR TO
CONNECTING TO EXISTING.

5. AFTER CONNECTION,
CONTRACTOR SHALL ASSIST
WATER DEPT PERSONNEL IN
FLUSHING SERVICE LINES UP
TO THE METER.

NEW WATER SERVICE DETAIL
C-919
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CDF ENCASEMENT FOR EXISTING WATER MAIN
C-920 C-921

TYPICAL VALVE DETAIL

PROPERTY LINE

BACK OF SIDEWALK

CURB

WATER MAIN

WATER SERVICE

SIDEWALK

ROADWAY

SIDEWALK

CURB

BACK OF SIDEWALK

PROPERTY LINE

 CORPORATION STOP
(SEE NOTE 2)

UNION

CURB STOP

TYPICAL WATER SERVICE LAYOUT DETAIL
C-922

12
"

12
"

9" 5"

#4 TIE/HOOP

VALVE BOX

CONCRETE

2" CHAMFER

2" CHAMFER

VALVE BOX

VALVE BOX

C-923

S
E

E
 P

LA
N

S
E

E
 P

LA
N

CONCRETE

#4 TIE/HOOP

VALVE BOX

SET FLUSH IN
PAVED AREAS

SET 3" ABOVE GRADE
IN PARKWAY AND
SIMILAR AREAS

WIRE TRACER
PVC TERMINATION
FITTING

SET 3" ABOVE GRADE
IN PARKWAY AND
SIMILAR AREAS

WIRE TRACER
PVC TERMINATION
FITTING

SET FLUSH IN
PAVED AREAS

1/2" EXPANSION
JOINT MATERIAL ALL
AROUND IN PAVED
AREAS

1/2" EXPANSION
JOINT MATERIAL ALL
AROUND IN PAVED
AREAS

PLAN

SECTION

SECTION

PLAN

12
"

6"

12
"

10"

24
" (

S
Q

 O
R

 D
IA

)

24
" (

S
Q

 O
R

 D
IA

)

6"

VALVE BOX COLLAR
REV 110112



4" HOT MIXED ASPHALT BINDER
COURSE  (TO BE USED WHERE FUTURE
OVERLAY WILL BE CARRIED OUT)

UNDISTURBED
EXISTING PAVEMENT

TRENCH WIDTH
(SEE TRENCH

DETAILS)

UNDISTURBED EARTH

SAWCUT AND TACK COAT
EDGES OF EXISTING PAVEMENT

14
" D

E
N

S
E

 G
R

A
D

E
G

R
A

V
E

L 
S

U
B

B
A

S
E

COMPACTED GRAVEL SUBBASE

TEMPORARY TRENCH PAVEMENT DETAIL 

1. REMOVE AND DISPOSE ALL TEMPORARY PAVEMENT AS REQUIRED.
RESTORE AND COMPACT SUBBASE AS REQUIRED PRIOR TO
TRENCH PAVEMENT.

NOTE:

C-924

2" HOT MIXED ASPHALT TOP COURSE
4" HOT MIXED ASPHALT BASE COURSE

TRENCH WIDTH
(SEE TRENCH

DETAILS)

UNDISTURBED EARTH

SAWCUT AND TACK
COAT EDGES OF
EXISTING PAVEMENT

12" 12"

12
" D

E
N

S
E

 G
R

A
D

E
C

O
M

P
A

C
TE

C
 G

R
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V
E
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S
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S
E

GRAVEL SUBBASE

PERMANENT TRENCH PAVEMENT DETAIL 

1. REMOVE AND DISPOSE ALL TEMPORARY PAVEMENT AS REQUIRED.
RESTORE AND COMPACT SUBBASE AS REQUIRED PRIOR TO TRENCH
PAVEMENT.

NOTE:

C-926

UNDISTURBED
EXISTING PAVEMENT

12" 12"
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NO SCALE

PAVEMENT PER
PAVING AND
SURFACING

12" COMPACTED GRAVEL
SUBBASE

COMPACTED SUB-GRADE

TYPE - 2 CURB
(SEE CURB DETAIL THIS
SHEET)

SIDEWALK (SEE SIDEWALK
DETAILS)

CURB IS TYPE-2 PER MHD
CONSTRUCTION STANDARDS

FACE

1"

VERTICAL BACK
OPTIONAL AND
AS APPROVED

9"

6"

1"

R=
2"

44° 75
°

C-927
CURB DETAIL
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6"
 (M

IN
)

2'
 M

IN
.

6"

8"
 M

IN
.

SILT FENCE
STAKES AT 6' O.C

HAYBALES TO BUTT
TIGHTLY TOGETHER

2"x2" WOOD STAKE
(2 PER HAYBALE)

STAKES AT 6' O.C.

SILT FENCE

EXIST GRADE

HAYBALE

BACKFILL AND
COMPACT SOIL
(BOTH SIDES)

REMOVE TOPSOIL
AND EXCAVATE A
TRENCH TO PLACE
HAYBALES

4"
 V

E
R

TI
C

A
L

 F
A

C
E

REMOVE TOPSOIL AND
EXCAVATE A TRENCH
TO PLACE SILT FENCE

STAKE (2 PER HAYBALE)

A

PLAN

A
-

SECTION

C-928
TEMPORARY HAYBALES AND SILT FENCE DETAIL

-

PLAN

ELEVATION
TREE PROTECTION FENCE

EXISTING TREE TRUNK

8'-0" MAX. SPACING

4'
-0

"

INSTALL TREE
PROTECTION FENCE AT
DRIP LINE OF EXIST.
TREE WHERE FEASIBLE

2"x2"x6' POST

ORANGE PLASTIC
UTILITY/SNOW FENCE

(3) EQUALLY SPACED TIES

6'-
0"

MIN
.

NOTE:

ALL TREE TRUNKS SHALL BE WRAPPED TWICE WITH
WOODEN SNOW FENCE PRIOR TO CONSTRUCTION. THIS
FENCE SHALL BE MAINTAINED IN GOOD CONDITION UNTIL
COMPLETION OF CONSTRUCTION.

4' WOODEN
SNOW FENCE

EXISTING TREE TO
BE PROTECTED

TREE PROTECTION

ELEVATION
TREE PROTECTION WRAP

C-929



5' (MIN)

1'
-0

" M
A

X
FLOATING AUTOMATIC FLASHING MARKERS AND MARINE BUOYS NOT SHOWN FOR CLARITY

FLOATING SILTATION AND TURBIDITY CURTAINS
C-950

AIR RELEASE VALVE

NOTE:
1. ALL COMPONENTS FOR PIPING SYSTEMS WITH  SERVICE PRESSURE CLASS

GREATER THAN 150 PSI SHALL BE SUITABLE FOR THE HIGHER PRESSURE.

C-951

24-LB GALVANIZED
STEEL H.G. DANFORTH
STYLE ANCHOR (TYP)

8' LONG 3/8"
GALVANIZED STEEL
CHAIN (TYP)

5/8" POLYPROPYLENE
ROPE (TYP)

12" ANCHOR BUOY
EVERY 50' (TYP)

FLOATING PERVIOUS
SILTATION CURTAIN POLYSTYRENE WRAPPED IN

FABRIC FOR FLOATATION

CURTAIN TO BE
PINNED TO RIVER
BOTTOM

RIVER
BOTTOM

GAL. STEEL
CHAIN BALLAST

EDGE OF
RIVER BANK

FLOATING IMPERVIOUS
TURBIDITY CURTAIN

1/2" DIAMETER THREADED
ECCENTRIC PLUG OR
BALL VALVE

1/2" DIAMETER BACK
FLUSHING CONNECTION

1" DIAMETER THREADED
ECCENTRIC PLUG OR
BALL VALVE

1" DIAMETER BLOWOFF
TO DRAIN

SCHEDULE 80 NIPPLE,
TYPE 316 STAINLESS
STEEL (TYP)

600 LB STEEL BALL VALVE
WITH THREADED ENDS

MAIN PIPE (LINING AND
COATING AS SPECIFIED)

VENT TO ATMOSPHERE
OR ROOF AS SHOWN,

PROVIDE PIPE
SUPPORTS AS REQUIRED

SEWAGE AIR RELEASE VALVE WITH SUPPORT
AS SHOWN AND SPECIFIED

4" DIAMETER 150 LB BLIND FLANGE, DRILL AND
TAP AS REQUIRED FOR NIPPLE

4" DIAMETER 150 LB
FLANGED OUTLET

(LINING AND COATING
SHALL MATCH MAIN PIPE).

2" DIAMETER AND
SMALLER MAY HAVE

3000 LB WELDED HALF
COUPLING INSTEAD OF

FLANGED OUTLET
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11+00

12+0013+0014+00

60"Ø CI OUTFALL TO OUTER HARBOR

60"Ø CI OUTFALL TO INNER HARBOR

RILEY WAY

ENERGY DISSIPATION
VAULT

7'Ø DMH
STA 11+69 (0' )

308 LF 54"Ø  HDPE SD

40 LF 54"Ø  HDPE SD

6'x8' BOX CULVERT SD

RIPRAP

TOP OF PIPE
3.86

EXST 24" STORM
TO BE RELOCATED

4'Ø DMH
STA 11+87 (11' L)

239 LF 30"Ø RCP SD
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LYNN WATER AND SEWER COMMISSION

RILEY WAY STA 10+00 TO STA 14+00
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GENERAL SHEET NOTES

CONFLICTS BETWEEN EXISTING UTILITIES AND PROPOSED
INFRASTRUCTURE TO BE RESOLVED DURING FINAL DESIGN.

EXISTING UTILITIES SHOWN ARE CROSSING THE CENTERLINE
ALIGNMENT AND NOT THE PROPOSED PIPES.

CATCH BASIN REPLACEMENTS MUST BE EVALUATED AND
APPROVED BY THE ENGINEER.

THE FIELD ENGINEER WILL BE RESPONSIBLE FOR ASSESSING THE
CONDITION OF THE EXISTING CATCH BASINS DURING
CONSTRUCTION TO DETERMINE IF REPLACEMENT IS
WARRANTED.
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2.

3.

4.
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RILEY WAY60"Ø CI OUTFALL TO OUTER HARBOR

60"Ø CI OUTFALL TO INNER HARBOR

7'Ø DMH
STA 14+77 (0' )

54"∅ HDPE FM

4'Ø DMH
STA 14+26 (10' L)

4'Ø DMH
STA 15+67 (10' L)

4'Ø DMH
STA 17+41 (10' L)

4'Ø DMH
STA 16+39 (10' L)

101 LF 18"Ø RCP SD 72 LF 24"Ø RCP SD 142 LF 30"Ø RCP SD
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4204+00 4205+00 4206+00 4207+00 4208+00

5'Ø DMH
STA 4207+83 (6' L)

INV IN 5.35 (NE)
INV IN 11.79 (SE)

INV IN 10.04 (NW)
INV OUT 5.25 (SW)

5'Ø DMH
STA 4205+24 (6' L)

INV IN 4.74 (NE)
INV IN 10.65 (N)

INV OUT 4.64 (SW)

CATCH BASIN - TYPE 3
STA 4207+84 (21' L)
INV OUT 10.20 (SE)

CATCH BASIN - TYPE 3
STA 4205+37 (20' L)
INV OUT 10.80 (S)

259 LF 30"Ø RCP SD

4'Ø SMH
STA 4207+11 (11' L)

INV IN 5.84 (SW)
INV OUT 5.74 (NE)

300 LF 8"Ø PVC SS

RECONNECT EXISTING

RELOCATED WATER MAIN

ALLEY ST

PROTECT AND MAINTAIN EXISTING
UTILITY POLES AND OVERHEAD
ELECTRIC INFRASTRUCTURE, (TYP)

RELOCATE EXISTING
1,058 LF 8"Ø WATER MAIN

RECONNECT EXISTING DOMESTIC
SERVICE CONNECTIONS TO
RELOCATED WATER MAIN

RECONNECT EXISTING HYDRANT
TO RELOCATED WATER MAIN

CUT AND CAP EXISTING
LATERAL AT EXISTING
MANHOLE, REMOVE
EXISTING LATERAL (TYP)

CUT AND CAP EXISTING
LATERALS AT EXISTING
MANHOLE, REMOVE
EXISTING LATERAL (TYP)

CORE NEW 12" RCP CONNECTION
INTO EXISTING CATCH BASIN AT
EXISTING INVERT ELEVATION

4'Ø SMH
STA 4204+11 (10' L)
INV IN 6.39 (SW)
INV OUT 6.29 (NE)

HYDRANT AND GATE VALVE W/ TEE
CONNECTION TO RELOCATED MAIN

CONNECT EXISTING SEWER LATERAL
TO NEW SANITARY SEWER MAIN

PROTECT AND MAINTAIN
EXISTING UTILITY POLES
AND OVERHEAD ELECTRIC
INFRASTRUCTURE, (TYP)
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4208+00 4209+00 4210+00 4211+00 4212+00
249 LF 30"Ø RCP SD

4'Ø SMH
STA 4210+11 (11' L)

INV IN 5.29 (SW)
INV OUT 5.17 (NE)

253 LF 8"Ø PVC SS
300 LF 8"Ø PVC SS

PROTECT AND MAINTAIN
EXISTING UTILITY POLES
AND OVERHEAD ELECTRIC
INFRASTRUCTURE, (TYP)

RELOCATE EXISTING 1,058 LF
8"Ø WATER MAIN

RECONNECT EXISTING DOMESTIC
SERVICE CONNECTION TO
RELOCATED WATER MAIN

EXISTING TREE
TO BE REMOVED

RECONNECT EXISTING DOMESTIC
SERVICE CONNECTION TO
RELOCATED WATER MAIN

5'Ø DMH
STA 4210+29 (6' L)
INV IN 5.94 (NE)
INV OUT 5.84 (SW)

HYDRANT AND GATE VALVE W/ TEE
CONNECTION TO RELOCATED MAIN LOCATE AND CONNECT EXISTING

DOMESTIC SEWER LATERALS TO
NEW SANITARY SEWER MAIN (TYP)
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4212+00

4213+00

4214+00 4215+00 4216+00

CATCH BASIN - TYPE 3
STA 4212+69 (23' L)
INV OUT 11.95 (SE)

4'Ø SMH
STA 4212+74 (1' R)
INV IN 4.62 (NW)
INV IN 4.49 (SW)
INV IN 4.49 (NE)

4'Ø SMH
STA 4212+64 (12' L)

INV IN 4.78 (SW)
INV OUT 4.68 (SE)

253 LF 8"Ø PVC SS

19 LF 8"Ø PVC SS

CONNECT NEW MANHOLE
TO EXISTING 12" VC PIPE
WITH 12' COUPLING

PROTECT AND MAINTAIN EXISTING UTILITY POLES
AND OVERHEAD ELECTRIC INFRASTRUCTURE, (TYP)

RELOCATE
EXISTING 1,058 LF
8"Ø WATER MAIN

RECONNECT EXISTING DOMESTIC
SERVICE CONNECTIONS TO
RELOCATED WATER MAIN

EXISTING TREE TO BE REMOVED

CONNECT RELOCATED WATER MAIN TO
EXISTING WITH TAPPING SLEEVE AND VALVE

45° ELBOW

CUT AND CAP EXISTING
LATERAL AT EXISTING
MANHOLE, REMOVE
EXISTING LATERAL (TYP)

5'Ø DMH
STA 4212+77 (7' L)
INV IN 12.74 (SE)
INV IN 7.00 (NW)
INV OUT 6.44 (SW)

8 LF 8"Ø
WATER MAIN

60"X72" BRICK SEWER

CONNECT EXISTING CATCH BASIN
TO MANHOLE WITH NEW LATERAL
AT THE INVERT ELEVATION

FUTURE CONNECTION TO
BLOSSOM STREET DRAINAGE
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